(19) 



J 




(12) 



EuropSlsches Patentamt 
European Patent Off ice 

EP 0 674 539 B1 

Off ice europ^en des brevets VV 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
29.12.1997 Bulletin 1997/52 

(21) Application number: 92908573.6 

(22) Date of filing: 03.03.1992 



(51) lnt.CI 6 :B01F7/08, B01F7/02 

(86) International application number: 
PCT/US92/01694 

(87) International publication number: 

WO 92/15393 (17.09.1992 Gazette 1992/24) 



(54) CONTINUOUS COMPARTWIENTED MIXER 

KONTINUIERLICHER, UNTERTEILTER MIXER 
MALAXEUR CONTINU COMPARTIMENTE 



(84) Designated Contracting States: 
DE DKES FR GB USE 

(30) Priority: 06.03.1991 US 665356 

(43) Date of publication of application: 
04.10.1995 Bulletin 1995/40 

(73) Proprietor: BLENTECH CORPORATION 
Rohnert Park, CA 94928 (US) 

(72) Inventors: 

. HORN, Darrell, C. 
Lafayette, CA 94549 (US) 



. LENNOX, John, M., Ill 
Sebastopol, CA 95472 (US) 

(74) Representative: 

Wright, Hugh Ronald 
Brookes & Martin 
High Holborn House 
52/54 High Holborn 
London WC1V6SE(GB) 

, (56) References cited: 
US-A- 3 176 966 
US-A- 4 733 607 
US-A- 4 960 601 



US-A- 3 498 754 
US-A- 4 941 132 



00 

in 



Q. 
Ui 



99(1) European Patent Convention). 



pTimed by Xerox (UK) Business Services 

2.15.6/3.4 



EP 0 674 539 B1 



Description 



This invention relates to the mixing of participated 
food products, and more particularly to the mixing 
and/or cooking of such products on a continuous basis. 

RAP.KfiRQUN n HF TMF INVENTION 



Mixing, or blending, machines having one or more 
horizontal agitator shafts positioned in an elongated tub io 
are in common use in the blending of particulated food 
products such as different mixtures of diced or ground 
meat, poultry, vegetables, sauces and the like. The most 
commonly used machine is a twin shaft mixing 
machine, wherein two horizontal agitator shafts are is 
mounted in a tub parallel to each other. The agitators 
mounted on the shafts come in many designs, with the 
most common being a ribbon agitator wherein a spiral 
ribbon of steel is mounted on each shaft by spokes 
extending radially from the shafts. 20 

As the agitator shafts rotate, the spiral ribbons push 
through the product causing it to move in rotating col- 
umn with the agitator, and, because the ribbons are spi- 
ral to move slowly in a direction parallel to the agitator 
shafts, i.e. from end-to-end in the tub. Typically, the agi- 25 
tators are rotated in opposite directions so that the rotat- 
ing columns of the product are moved in opposite end- 
to-end directions in the tub by the agitators, with the 
product being continuously folded into the center of the 
tub and mixed by the counter -rotating agitators. so 

An example of such a mixing machine is that shown 
in US Pat. No. 4,733.607, issued March 29, 1988 to 
Leonard J. Star and Jess J. Tapscott. In this patent, the 
apparatus also includes a steam jacket surrounding the 
tub so that the product can be cooked as the agitators 35 
mix and blend the product together. Also in the patent, 
the spiral ribbons have scrapers mounted thereon for 
scraping the trough walls to keep the product from stick- 
ing on the hot cooking surfaces. Ribbon agitator 
machines used for cold mixing will not have a steam ao 
jacket, nor will the scrapers shown in the above patent 
be required. 

Historically, drfficult-to-mix products have been 
mixed on a batch basis in batch operations machines as 
shown in the above mentioned U.S. Patent No. 45 
4 733 607. The reason for this is batch systems control 
all particles of the batch until they evenly mix together. 
Sticky products such as ground beef products, thick 
vegetable or fruit slurries do not mix evenly. Pockets of 
unmixed product remain until very late in the mixing so 
cycle Two horizontal agitators in a batch mixer have 
been employed to break up these pockets and evenly 
distribute all the different ingredients throughout the 
batch. The horizontal ribbon or paddle agitators fold the 
ingredients together from one agitator to the other. The ss 
length of the mixing cycle is determined by how long it 
takes to break up the unmixed pockets and evenly dis- 
tribute all the particles. 



Cooking of thick, viscous products is even more dif- 
ficult The particles close to the heat exchange surfaces 
heat up first and must be mechanically pushed away 
from the heated walls and evenly distributed throughout 
the batch so that uncooked, cooler particle will come in 
contact with the heated surfaces of the cooker. If the 
agitators do not continuously mix the batch during heat- 
up, some particles will overcook and destroy the flavor 
of the whole batch. 

An additional challenge when cooking some prod- 
ucts is that the viscosity of the product will change with 
temperature. Some products thin out, making it difficult 
to control the movement of the particles in cold spots in 
the batch. Some products with starch thicken up with 
the temperature increase. 

All of the above variables have prevented food 
processing machine designers from seriously consider- 
ing continuous mixing and cooking of the viscous prod- 
ucts Continuous mixing and cooking, however, is very 
desirable. Continuous systems are more labor-efficient 
and the equipment is more cost effective since more 
production is possible with the same capital outlay. Usu- 
ally the utility operating costs are less also. Whenever 
possible, a food processor will install a continuous sys- 
tem over a batch system. Unfortunately, virtually all mix- 
ing and cooking of viscous, sticky or variable viscosity 
products are carried out by batch processing. This 
means a processor must break out of this continuous 
flow and batch all mixing elements of his production line 
and then go back to a continuous flow for packaging. 
This change in product flow is disruptive and expensive. 

Efforts have been made to produce a continuous 
mixer using the same general concept of two elongated 
spiral ribbon agitators in an elongated mixing tub. For 
example, Figs. 4 and 5 of U.S. Patent No. 4,941,132, 
issued July 10, 1990, to Darrell C. Horn and John M. 
Lennox. Ill, disclose a continuous mixer having two 
counter-rotating agitators, oppositely wound on their 
shafts. Rotation of the shafts in their forward directions 
will cause the products in each trough of the tub to fold 
and mix with each other centrally of the tub. At the same 
time rotation of both shafts in this forward direction will 
urge the columns of products in both troughs to move 
together towards the discharge end of the tub. The 
direction of rotation of the shafts is periodically 
reversed, with the length of time of reverse rotation 
being less than the length of time of forward rotation so 
that the total length of time for the product to be moved 
incrementally from the inlet end of the tub to the dis- 
charge end of the tub to the discharge end of the tub 
can be regulated. The ingredients of the product are 
continuously fed into the inlet end of the tub and contin- 
uously removed from the discharge end. 

Such a continuous mixer can, however, only be 
used with ingredients that are easy to mix, which do not 
flow and which do not require the end-to-end mixing of 
columns moving in opposite directions (i.e. as in batch 
mixers). 
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SUMMARY OF ™E INVENTION 

It is an object of the invention to overcome the dis- 
advantages described above and provide a mixing 
method and apparatus which will have the mixing effi- 
ciency of a batch mixer while at the same time enabling 
the ingredients of the product to be added continuously 
and the fully mixed product to be discharged continu- 
ously. 

The present invention provides a mixer comprising 
a compartment having first and second opposite ends 
and two side-by-side arcuate troughs extending 
between said ends, 

a pair of elongated agitators mounted in said com- 
partment for rotation about horizontal axes, one in 
each of said arcuate troughs, one agitator in the 
compartment having means thereon for urging a 
product in contact therewith to move towards the 
second end of the compartment when it is rotated in 
a forward direction, the other agitator in the com- 
partment having means thereon for urging a prod- 
uct in contact therewith to move towards the first 
end of the compartment when it is rotated in a for- 
ward direction, 

means for rotating said agitators in unison in their 
forward directions, 

characterised in that it is a continuous mixer 
and that there are provided, in an elongated tub, a 
plurality of compartments arranged end-to-end 
each mounting a pair of said elongated agitators, 

means for continuously transferring a portion of a 
product in the first of two adjacent compartments 
from that compartment into the next of said com- 
partments at controlled rate of transfer. 

means for continuously discharging a portion of that 
product in the last of said compartments from the 
compartment at a controlled rate substantially the 
same as said rate of transfer. 



of a product. 

Other aspects of the invention will become appar- 
ent in the course of the following detailed description. 

5 P r.pf nFftflRIPTlON OF THE DRAWINGS 

In the drawings, forming a part of this application, 
and in which like parts are designated by like reference 
numerals throughout the same: 

Figure 1 is a side elevational view of a twin shaft 
agitator continuous mixer, constructed in accord- 
ance with the present invention, and with portions 
cut away. 

Figure 2 is a view, in plan, and with portions cut 
away, of the mixer of Figure 1 . 
Figures 3, 4 and 5 are elevational sectional views of 
the mixer of Figure 1 . taken on line 3-3, 4-4 and 5-5 
of Figure 2. 

Figure 6 is an elevational view of the discharge end 
of the mixer of Figure 1 . 

Figure 7 is a view similar to Figure 2, illustrating 
another embodiment of the invention. 
Figure 8 is an elevational sectional view taken on 
25 line 8-8 of Figure 7. 
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MENTS 



At least one screw may be provided to transfer the prod- 
uct from one adjacent compartment to the next, the 
screw being rotatable with one of the agitators so that 
transfer is made during the batch mixing in the compart- 
ments. 

Preferably the rate of rotation of the agitators and 
screw is chosen for optimal mixing and that the direction 
of rotation of the agitators and screw are repeatedly 
reversed for better mixing and at a ratio of forward to 
reverse rotation to produce incremental transfer of the 
product at an optimal rate from one compartment to the 
next. 

Yet another aspect of the invention is that the com- 
partments are separately heated so that they may be 
kept at different temperatures for optimal even cooking 



30 Referring now to the drawings, wherein preferred 
embodiments of the inventions are shown, and in partic- 
ular to the embodiment of Figures 1-6. the mixer 10 
comprises a tub 1 1 having transverse vertical partitions 
12 and 13 to divide the tub into a plurality of end-to-end 
35 compartments 15. 16 and 17, each compartment hav- 
ing a first end 18 and a second, or discharge, end 19 
and side-by-side arcuate troughs 21 and 22 extending 
between the opposed ends 18 and 19. Two horizontal 
shafts 23 and 24 extend lengthwise of the Ufc the shafts 
40 being centered in the arcuate troughs 21 and 22. Two 
horizontal and parallel spiral agitator ribbons 26 and 27 
are disposed in each compartment, the ribbons being 
mounted on shafts 23 and 24 by spokes 28. As seen in 
Figure 3, the outer radii of the agitator ribbons are 
45 slightly less than the radii of the troughs 21 and 22. 

The spiral agitator ribbons 26 and 27 are both 
wound on their shafts 23 and 24 in the same direction, 
and each ribbon has spiral surfaces 31 and 32 thereon 
each facing towards opposite ends of the compartment. 
so When shafts 23 and 24 are rotated in opposite direc- 
tions, and in a -forward" direction, as indicated by the 
direction arrows in Figures 2-4, the surfaces 31 on agi- 
tator ribbons 26 and 27 will urge products in contact 
therewith to move towards the first and second ends 1 8 
55 and 19. respectively, of the compartment, i.e. in the 
directions as indicated by the unshaded flow arrows of 
Figure 2. Rotation of the agitator ribbons in an opposite 
"reverse" direction will cause surfaces 32 of the agitator 
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ribbons to urge the product to move in the opposite 
directions lengthwise of the compartment. 

The partitions 12 and 13, through which shafts 23 
and 24 extend have openings (33, 34) therethrough of a 
diameter to allow close-pitch solid screws 36 and 37 to 
rotate therein. Screws 36 and 37 are mounted on shafts 
23 and 24, respectively, for rotation therewith, and 
extend in both directions from the partitions in which 
they rotate. As shown in Figure 2, the screw 36 is left- 
handed, i.e. opposite to the direction in which agitator 
ribbon 26 is wound on shaft 23, whereas the screw 37 
on shaft 24 is wound in the same right-hand direction as 
the agitator ribbons 27 on that shaft. With this arrange- 
ment, the surfaces 38 on both screws 36 and 37 will 
move a product in contact therewith to move from one 
compartment to the next in direction as indicated by the 
shaded flow arrows upon forward rotation of both shafts 
23 and 24. 

Steam jackets 41 and 42 surround troughs 21 and 
22, respectively, in each compartment 15, 16 and 17 of 
mixer 10. Steam from a steam supply 43 can be sup- 
plied separately to the steam jackets for each compart- 
ment through pressure and/or flow regulator valves 
separately adjusted by controls 81. S2 and S3 to the 
inlets 44 at one end of each compartment's steam jack- 
ets. Steam and condensate will discharge from outlets 
46 at the other end of the steam jackets. Each of the 
steam jackets will have conventional internal baffling 
(not shown) to provide proper distribution of the steam 
flowing through the jackets for even heating of the 
troughs 21 and 22..Suitable thermal insulation 47 sur- 
rounds the steam jackets. 

A feed chute 48 is provided on the top cover 49 for 
feeding the ingredients of the products to be mixed into 
the first mixing compartment 15. The discharge end wall 
19 of the last mixing compartment 27 has openings 51 
leading to discharge conduits 52 in which the flows are 
adjustably regulated by conventional variable-speed 
positive-displacement pumps 53 to control the rate of 
discharge of a product from compartment 15. 

The agitator shafts 23 and 24 are rotated by revers- 
ible motors 54 and 55. A control box 56 is electrically 
connected to the motors, and typically will have a start- 
stop button S, a speed control RPM to adjust the rate of 
rotation of the agitator shafts 23 and 24, and timers F 
and R to control the length of forward rotation and 
reverse rotation in a cycle of operation. 

In operation, the first compartment 15 is filled with 
the various ingredients of the product to be mixed and 
the agitators are rotated in repeated cycles of forward 
then reverse rotation. During the forward direction of 
each cycle the agitator 26 will urge the column of ingre- 
dients in trough 21 to move towards end wall 18 while 
the agitator 27 will urge the column of ingredients in 
trough 22 to move towards end wall 19. The counter- 
moving columns of product and the folding of ingredi- 
ents to the center of the tub by the counterrotating 
agitators causes the ingredients of the product to mix 



well with each other. During the reverse direction por- 
tion of each cycle, the columns of ingredients wilt move 
in the opposite direction, but the same mixing action will 
occur. The reverse action of the agitators also helps to 
5 prevent accumulation of unmixed ingredients in the cor- 
ners of the compartment. 

With product in the first compartment, a forward 
rotation of the two shafts 23 and 24 will cause both 
screws 36 and 37 to move a portion of the product in the 
w compartment 15 to the next compartment 16. In due 
time, compartment 16 will fill, the screws 36 and 37 at 
the discharge end of compartment 16 will transfer prod- 
uct into compartment 17 and that compartment will fill. 
In continued operation, each mixing compartment 
15 will act as a batch mixer, with countermoving columns of 
products folding into each other at the center of the 
compartment. At the same time, a portion of the product 
in compartment 15 will be transferred continuously to 
the inlet end of compartment 16 while a corresponding 
20 portion of the product in that compartment is discharged 
continuously and transferred into compartment 17. A 
corresponding amount of the product is then discharged 
continuously from the valved outlets 52 of compartment 
17. Batches of the ingredients, in separate containers 
25 and in the desired ratio of the final product, are continu- 
ously added by feed chute 48 to compartment 15 at 
substantially the same rate as the rate of transfer from 
one adjacent compartment to the next and as the rate of 
discharge from the last compartment. 
30 The operation thus provides a partial mixing in the 
first compartment, a metered flow of the partially mixed 
product into the next compartment where further mixing 
takes place, a metered flow of that product into the last 
compartment for further mixing. By the time that the 
35 product is discharged, it is completely mixed. 

The above described apparatus has an important 
aspect in that the rate of rotation of the agitator and rate 
of transfer from one compartment to the next can be 
separately adjusted. The speed of rotation of the agita- 
40 tors determines how aggressively the product is mixed 
within each compartment. Some products can be mixed 
more aggressively than others. In operation, the RPM 
control will be set to provide the most efficient agitator 
speed for the particular product being mixed. 
45 In operation, product will be transferred from com- 
partment 15 to compartment 16 during the time the 
screws 36 and 37 are rotated in a forward direction. 
When the screws are rotated in the opposite direction, 
their surfaces 39 will move the product in the reverse 
so direction, i.e back towards compartment 15. To effect 
forward transfer in a cycle of operation, the ratio to for- 
ward rotation to reverse rotation must be greater than 
one. The greater the ratio, the product will be transferred 
for each cycle of reversing operation. 
55 Thus, with the speed of agitator rotation set for 
maximum mixing efficiency, the times of forward and 
reverse rotation are set to produce a desired rate of for- 
ward transfer between compartments without changing 
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the speed of agitator rotation. 

The mixer 10 can be used as described above for 
the unhealed mixing of ingredients. In such case, no 
steam would be flowed through the steam jackets. If it is 
desired to operate the mixer as a cooker, then the steam 
jackets 41 and 42 would be used. As mentioned previ- 
ously, the controls SI. S2 and S3 will enable the heat 
going into each compartment to be separately control- 
led. For example, the controls can be adjusted so that 
the troughs 21 and 22 of the compartments 15. 16 and 
17 are at progressively higher temperatures to reduce 
the potential for w burn on" (burning of product on the 
trough walls). The rate of heat transfer from the trough 
walls to the product in contact with the wall increases 
with the difference in temperature between a trough wall 
and the product in contact therewith, and the potential 
for burn on increases with an increase in the rate of heat 
transfer. Thus, with a relatively cool product the first 
compartment, a relatively low heating temperature will 
decrease the possibility of burn on. In the next compart- 
ment the average temperature of the product will be 
higher and the heating temperature can likewise be 
higher without unduly increasing the difference in tem- 
perature between the trough walls and the product. In 
the last compartment, the preheated product will be 
brought to final temperature. 

In operation of mixer 10 as a cooker, reversible 
scrapers would be added to the agitator ribbons to 
scrape the trough walls to prevent adherence of product 
to the heated walls. The use of such scrapers in a 
cooker is well known, and scrapers such as those 
shown in the previously referred to U.S. Patent No. 
4.733.607 may be used for this purpose. 

Although the embodiments described herein show 
three end-to-end compartments, four or more compart- 
ments might be used if it is desired to have a lesser 
degree of mixing in each compartment. Also, a mixer 
having only two compartments might be used for prod- 
ucts which could be both fully mixed in two compart- 
ments and transferred at a suitable rate from the first 
compartment to the^next so that efficient continuous 
mixing could be obtained. 

Other apparatus can be used to control the transfer 
from compartment to compartment, such as adjustable 
gates or doors on the partitions between compartments. 
For example, in the embodiment of the invention shown 
in Figures 7 and 8. the mixer 1 10. having shafts 123 and 
124 with agitator ribbons 126 and 127 wound thereon 
for rotation in the arcuate troughs 121 and 122, has 
openings 133 and 134 through the partition 112. sepa- 
rating compartments 115 and 116. Shutter valves 136 
and 1 37 are disposed in compartment 1 1 5 adjacent the 
openings 133 and 134 to adjust the area of the open- 
ings through which product flow may take place. The 
shutter valves 136 and 137 are journaled on shafts 123 
and 124 and ar provided with extensions 138 which 
project through ball joints 139 that are threaded onto 
jack screws 141. Rotation of the cranks 142 can thus 



move the shutter valves to a desired position between 
closed or open, such positions being shown by the posi- 
tions of the shutters 136 and 137 in Figure 8. 

The embodiment of Figures 7 and 8 is particularly 
s adapted to the mixing and/or cooking of products that 
flow easily. In this embodiment the level of the product in 
each successive compartment will be at a progressively 
lower level, so that the difference in head pressure will 
cause the product to flow through the openings 133 and 
10 134 from the higher level compartment to the next, and 
lower level, compartment. The discharge valves at the 
last compartment and the shutter valves 136, 137 
between adjacent compartments are adjusted so that 
the level of product in successive compartments is 
15 maintained at desired levels. 

In the embodiments of the invention, the rate of 
* transfer flow must be adjustable to match the flow 
through all of the compartments of the mixer with the 
time it takes to mix and/or cook the product, since the 
20 total residence time in the mixer should be no more than 
is required for proper mixing and/or cooking the product. 

The foregoing description of the preferred embodi- 
ments has been presented for purposes of illustration 
and modifications are possible in the light of the inven- 
ts tion as def ined by the claims. 



Claims 

1 A mixer comprising a compartment having first and 
30 second opposite ends (18.19) and two side-by-side 
arcuate troughs (21, 22) extending between said 
ends, 

a pair of elongated agitators (26, 27) mounted 
35 in said compartment for rotation about horizon- 

tal axes, one in each of said arcuate troughs, 
one agitator in the compartment having means 
thereon for urging a product in contact there- 
with to move towards the second end of the 
40 compartment when it is rotated in a forward 

direction, the other agitator in the compartment 
having means thereon for urging a product in 
contact therewith to move towards the first end 
of the compartment when it is rotated in a for- 
45 ward direction, 

means (54,55) for rotating said agitators in uni- 
son in their forward directions, 

characterised in that it is a continuous 
so mixer and there are provided, in an elongated 

tub (11). 

a plurality of compartments arranged end-to- 
end each mounting a pair of said elongated 
55 agitators, 

means (36, 37) for continuously transferring a 
portion of a product in the f irst of two adjacent 
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compartments from that compartment into the 
next of said compartments at a controlled rate 
of transfer, 

means (S1 .S2.S3) for continuously discharging 
a portion of that product in the last of said com- 
partments from the compartment at a control- 
led rate substantially the same as said rate of 
transfer. 

A mixer as set forth in claim 1 and further including: 

at least one heater (41 , 42) for each compart- 
ment of said tub, 

means (S1, S2, S3) for supplying heat to said 
heaters to heat said compartments to individ- 
ual predetermined levels. 

A mixer as set forth in claim 1. wherein adjacent 
compartments have a generally vertical partition 
(12, 13) therebetween, and wherein said means 
(36* 37) for transferring from the first to the next of 
two adjacent compartments comprises a solid 
screw rotatable in unison with at least one of said 
agitators in said first compartment, said partition 
having an opening of a diameter to allow said screw 
to rotate therein, said screw extending in both direc- 
tion from said partition, said screw having a surface 
thereon for moving a product in contact therewith 
from said first to said next of said adjacent compart- 
ments in response to forward rotation of the agitator 
with which said screw rotates. 

% A mixer as set forth in claim 1, wherein adjacent 
compartments have a generally vertical partition 
(12, 13) therebetween, and wherein said means 
(36 37) for transferring from the first to the next of 
two' adjacent compartments comprises a solid 
screw rotatable in unison with each of the agitators 
in said first compartment, said partition having 
openings each of a diameter to allow said screw to 
rotate therein, said screws extending in both direc- 
tions from said partition, said screws each having a 
surface thereon for moving a product in contact 
therewith from said first to said next of said adjacent 
compartments in response to forward rotation of 
both said agitators. 

5 A mixer as set forth in claim 1, wherein adjacent 
compartments have a generally vertical partition 
(12 13) through which said shafts extend, and 
wherein said means for transferring from the first to 
the next of two adjacent compartments includes an 
opening (133. 134) through said partition from one 
of said compartments to the other and means (136. 
137) for adjusting the size of said opening. 

6. A mixer as set forth in claim 1 wherein: 
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10 

each said elongated agitator is mounted on a 
rotatable horizontal shaft extending through the 
respective compartment for rotation in said 
arcuate troughs upon rotation of its shaft, one 
agitator in a compartment having means ther- 
eon for urging a product in contact therewith to 
move towards the second end of the compart- 
ment when the shaft on which it is mounted is 
rotated in a forward direction and to move 
towards the first end of the compartment when 
the shaft is rotated in a reverse direction, the 
other agitator in the compartment having 
means thereon for urging a product in contact 
therewith to move towards the first end of the 
compartment when the shaft on which it is 
mounted is rotated in a forward direction and to 
move toward the second end of the compart- 
ment when its shaft is rotated in a reverse 
direction, and. 

means for cyclically rotating said shafts in uni- 
son first in their forward directions and then in 
their reverse directions and for setting the ratio 
of forward and reverse rotation times in a cycle 
of operation. 

A mixer as set forth in claim 6, and further including: 

at least one heater for each compartment of 
said tub, 

means for supplying heat to said heaters to 
heat said compartments to individual predeter- 
mined levels. 

A mixer as set for in claim 6. wherein adjacent com- 
partments have a generally vertical partition there- 
between through which said shafts extend, and 
wherein said means for transferring from the first to 
the next of two adjacent compartments comprises a 
solid screw on at least one of said shafts, said par- 
tition having an opening of a diameter to allow said 
screw to rotate therein, said screw extending along 
said one shaft in both directions from said partition, 
said screw having surfaces thereon for moving a 
product in contact therewith from said first to said 
next of said adjacent compartments, or vice versa, 
in response to forward to reverse rotation, respec- 
tively, of said one shaft. 

\ A mixer as set forth in claim 6 or 7, wherein adja- 
cent corrpartments have a generally vertical parti- 
tion therebetween through which said shafts 
extend, and wherein said means for transferring 
from the first to the next of two adjacent compart- 
ments comprises a solid screw on each of said 
shafts, said partition having openings of a diameter 
to allow said screws to rotate therein, said screws 
extending along said shafts in both directions from 
said partition, each of said screws having surfaces 
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thereon for moving a product in contact therewith 
from said first to said next of said adjacent compart- 
ments, or vice versa, in response to forward or 
reverse rotation, respectively of the shaft upon 
which the screw is mounted. 5 

1 o A mixer as set forth in claim 6 or 7 wherein adjacent 
' compartments have a generally vertical partition 
through which said shafts extend, and wherein said 
means for transferring from the first to the next of io 
two adjacent compartments includes an opening 
through said partition from one of said compart- 
ments to the other and means for adjusting the size 
of said opening. 

15 

1 1 . A method of mixing a product in a continuous mixer 
as claimed in claim 6, said method being character- 
ised by, 

repeatedly reversing the rotation of the pair of 20 
agitators in each compartment so that for each 
repeated cycle of operation both agitators 
rotate in unison in their forward direction for a 
predetermined length of time and then rotate in 
unison in their reverse directions for a predeter- 25 
mined length of time, 

setting the speed of rotation of said agitators to 
produce optimal mixing of the particular prod- 
uct in said mixer, 

setting the ratio of the length of times of forward 30 
and reverse rotation of said agitators so that 
said screws transfer product from the first to the 
second compartment at a desired rate. 

1 2. A method of mixing as set forth claim 1 1 , wherein 35 
said compartments each have separate heaters 
therefor, the method further comprising: 

heating said first compartment to a desired 

level, 40 
heating said second compartment to a desired 

and higher level. 
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13. A method of mixing as set forth in claim 1 1 or 12, 
and further including: 



feeding ingredients of the product into said f irst 
compartment at a rate substantially equal to 
the rate of transfer of product from said first to 
said second compartment, 50 
discharging a portion of the product in said sec- 
ond compartment from said compartment at a 
rate substantially equal to said rate of transfer 
of product from said first to said second com- 
partment. 55 



1 Mischer mit einer Kammer, die zwei einander 
gegenuberliegende Stirnseiten (18, 19) aufweist, 
zwischen denen sich zwei nebeneinander liegende, 
bogenfOrmig gewOlbte TrCge (21 , 22) erstrecken, 

mit einem Paar in der Kammer langsausge- 
dehnter Mischorgane (26, 27), die in jeder der 
Wannen urn waagrechte Achsen rotierbar 
montiert sind. wobei ein Mischorgan in der 
Kammer Mittel tragt, durch die bei Umlauf in 
Vorwartsrichtung ein damit in BerOhrung ste- 
hendes Produkt zu einer zweiten Stirnseite der 
Kammer fOrderbar ist. wahrend das andere 
Mischorgan in der Kammer Mittel tragt, durch 
die bei Umlauf in Vorwartsrichtung ein damit in 
BerOhrung stehendes Produkt zu einer ersten 
Stirnseite der Kammer fOrderbar ist, 

mit Mitteln (54, 55) zum gemeinschaftlichen 
Drehantrieb der Mischorgane in Vorwartsrich- 
tung, 

dadurch gekennzelchnet, daB der Mischer em 
Durchlaufmischer ist und daB in einer langs- 
ausgedehnten Wanne (1 1) vorhanden sind: 

eine Anzahl von hintereinander angeordneten 
Kammern, wobei in jeder Kammer ein Paar der 
langsausgedehnten Mischorgane montiert ist, 

Mittel (36, 37) zum kontinuierlichen Uberleiten 
eines Teils des Produkts aus den ersten beiden 
nebeneinander befindlichen Kammern in die 
anschlieBenden Kammern mit geregelter 
Gberleitungsmenge, 

Mittel (51, 52, 53) zur kontinuierlichen Abfuhr 
eines Teils des Produkts aus der letzten Kam- 
mer mit einem geregelten Durchsatz. der 
jenem der Gberleitungsmenge im wesentlichen 
gleich ist. 

2. Mischer nach Anspruch 1, gekennzelchnet durch 
wenigstens eine Heizeinrichtung (41, 42) fur jede 
Kammer der Wanne und durch Mittel (S1 , S2, S3) 
zur Warmezufuhr an die Heizeinrichtungen, urn die 
Kammern auf einzeln vorgegebene Temperaturen 
aufzuheizen. 

3. Mischer nach Anspruch 1 , dadurch gekennzelch- 
net, daB zwischen aneinander anschlieBenden 
Kammern jeweils eine allgemein senkrechte Trenn- 
wand (12,13) angeordnet ist und daB die Mittel (36, 
37) zum Gberleiten aus den ersten nebeneinander- 
liegenden Kammern zu den beiden nachsten je 
eine massive Schnecke aufweisen, welche gemein- 
schaftlich mit wenigstens einem der Mischorgane 
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der ersten Kammer rotierbar ist. wobei jede Trenn- 
wand eine Offnung solchen Durchmessers auf- 
weist, daB die betreffende Schnecke dann 
umlaufen kann, welche sich von der Trennwand aus 
in beiden Richtungen erstreckt und eine Fiache hat, 5 
mittels deren ein damit in Beruhrung stehendes 
Produkt unter der Einwirkung des vorwartsrotieren- 
den Mischorgans, das mit der Schnecke umiautt, 7. 
aus den ersten nebeneinanderliegenden Kammern 
in die anschlieBenden Kammern fGrderbar ist. 10 

Mischer nach Anspruch 1, dadurch gekennzelch- 
net, daB zwischen aneinander anschlieBenden 
Kammern jeweils eine allgemein senkrechte Trenn- 8. 
wand (12, 13) angeordnet ist und daB die Mittel (36, is 
37) zum Oberleiten aus den ersten nebeneinander- 
liegenden Kammern zu den beiden nachsten je 
eine massive Schnecke aufweisen, welche jeweils 
gemeinschaftlich mit jedem der Mischorgane der 
rsten Kammer rotierbar ist, und daB jede Trenn- 20 
wand eine Offnunge solchen Durchmessers auf- 
weist, daB die betreffende Schnecken darin 
umlaufen kann, welche sich von der Trennwand aus 
in beiden Richtungen erstrecken und eine Fiache 
haben, mittels deren ein damit in BerOhrung ste- 25 
hendes Produkt unter der Einwirkung der beiden 
mit den Schnecken umlaufenden, vorwartsrotieren- 
den Mischorgane aus den ersten nebeneinander- 
liegenden Kammern in die anschlieBenden 
Kammern fOrderbar ist. :3 ° 

5. Mischer nach Anspruch 1, dadurch gekennzeich- 
net, daB zwischen aneinander anschlieBenden 
Kammern jeweils eine allgemein senkrechte, von 
den Wellen durchsetzte Trennwand (12, 13) ange- 35 
ordnet ist und daB die Mittel zum Oberleiten aus 
den ersten nebeneinanderliegenden Kammern zu 
den beiden nachsten je eine die Trennwand zwi- 
schen der einen Kammer zur nachsten durchset- 
zende Offnung (133, 134) sowie Mittel (136, 137) 40 
zum Einstellen der OffnungsgrOBe aufweisen. 

6. Mischer nach Anspruch 1. dadurch gekennzeich- 
net daB jedes langsausgedehnte Mischorgan auf 
einer waagrecht rotierbaren Welle befestigt ist, wel- 45 
che sich durch die betreffende Kammer erstreckt 
und bei Drehantrieb in dem entsprechenden 
bogenfOrmig gewdlbten Trog umiautt, wobei ein 
Mischorgan in der Kammer Mittel tragt. durch die 
bei Umlauf der das Mischorgan tragenden Welle in so 
Vorwartsrichtung ein damit in Beruhrung stehendes 
Produkt zu der zweiten Stirnseite der Kammer und 
bei Umlauf in ROckwartsrichtung zu der ersten 
Stirnseite fOrderbar ist, wahrend das andere Misch- 
organ in der Kammer Mittel tragt, durch die bei ss 
Umlauf in Vorwartsrichtung ein damit in BerOhrung 
stehendes Produkt zu der ersten Stirnseite der 
Kammer und bei Umlauf in ROckwartsrichtung zu 



der zweiten Stirnseite fdrderbar ist. und daB Mittel 
vorhanden sind, mit denen die Wellen gemein- 
schaftlich in ZyWen zuerst in Vorwarts- und dann in 
ROckwartsrichtung rotierbar sind und mit denen 
das Zyklus-Verhaitnis von Vorwarts- zu Ruckwarts- 
laufzeit einstellbar ist. 

Mischer nach Anspruch 6, dadurch gekennzeich- 
net, daB jede Kammer der Wanne wenigstens eine 
Heizeinrichtung aufweist und daB dieser Warme 
zufOhrbar ist, urn die Kammern auf einzeln einstell- 
bare Temperaturen aufzuheizen. 

Mischer nach Anspruch 6, dadurch gekennzeich- 
net, daB zwischen aneinander anschlieBenden 
Kammern jeweils eine allgemein senkrechte Trenn- 
wand angeordnet ist, daB die Mittel zum Oberleiten 
aus den ersten nebeneinanderliegenden Kammern 
zu den beiden nachsten je eine massive Schnecke 
auf wenigstens einer der Wellen aufweisen, und 
daB jede Trennwand eine Offnung solchen Durch- 
messers aufweist, daB die betreffende Schnecke 
darin umlaufen kann, welche sich entlang je einer 
Welle von der Trennwand aus in beiden Richtungen 
erstreckt und Fiachen hat, mittels deren ein damit in 
Beruhrung stehendes Produkt unter der Einwirkung 
der vorwarts- bzw. rOckwartsrotierenden Welle aus 
den ersten nebeneinanderliegenden Kammern in 
die anschlieBenden Kammern bzw. umgekehrt f6r- 
derbar ist. 

9. Mischer nach Anspruch 6 Oder 7, dadurch gekenn- 
zeichnet, daB zwischen aneinander anschlieBen- 
den Kammern jeweils eine allgemein senkrechte, 
von den Wellen durchsetzte Trennwand angeordnet 
ist und daB die Mittel zum Oberleiten aus den 
ersten nebeneinanderliegenden Kammern zu den 
beiden nachsten je eine massive Schnecke auf den 
Wellen aufweisen, wobei jede Trennwand eine Off- 
nung solchen Durchmessers aufweist, daB die 
betreffende Schnecke darin umlaufen kann, welche 
sich von der Trennwand aus in beiden Richtungen 
erstreckt und Fiachen hat, mittels deren ein damit in 
BerOhrung stehendes Produkt unter der Einwirkung 
der die betreffende Schnecke tragenden, vorwarts- 
bzw. rOckwartsrotierenden Welle aus den ersten 
nebeneinanderliegenden Kammern in die anschlie- 
Benden Kammern bzw. umgekehrt fOrderbar ist. 

10. Mischer nach Anspruch 6 oder 7, dadurch gekenn- 
zelchnet, daB zwischen aneinander anschlieBen- 
den Kammern jeweils eine allgemein senkrechte, 
von den Wellen durchsetzte Trennwand angeordnet 
ist und daB die Mittel zum Oberleiten aus den 
ersten nebeneinanderliegenden Kammern zu den 
beiden nachsten je eine die Trennwand zwischen 
der ein n Kammer zur nachsten durchsetzende 
Offnung sowie Mittel zum Einstellen der Offnungs- 
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11. Verfahren zum Mischen eines ProduWs in einem 
Durchlaufmischer nach Anspruch 6, gekennzeich- 
net durch: 

wiederholtes Umsteuern des Umlauts der bei- 
den Mischorgane in jeder Kammer derart, daG 
bei jeder Wiederholung in einem Betriebszy- 
Wus beide Mischorgane gemeinschaftlich w&h- 
rend einer vorbestimmten Dauer vorw&rts- und 
dann wahrend einer vorbestimmten Dauer 
ruckwartslaufen, 

Einstellen der Mischorgan-Drehzahl auf opti- 
maie Mischung des Produkts in dem Mischer, 

Einstellen des Verhaitnisses der Zeitdauer von 
Vorwarts- und Ruckwartslauf der Mischorgane 
derart, daft die Produkt-Oberieitung von der 
ersten zur zweiten Kammer mit vorgebbarem 
Durchsatz erfolgt. 

12. Mischverfahren nach Anspruch 11, wobei fur die 
Kammern jeweils getrennte Heizeinrichtungen vor- 
handen sind, gekennzeichnet durch: 

Aufheizen der ersten Kammer auf eine vorgeb- 
bare Temperatur, Aufheizen der zweiten Kam- 
mer auf eine vorgebbare hOhere Temperatur. 

13. Mischverfahren nach Anspruch 11 oder 12, 
dadurch gekennzeichnet, daG man Bestandteile 
des Produkts der ersten Kammer mit einem Durch- 
satz zufuhrt, welcher jenem der Produkt-Oberlei- 
tungsmenge aus der ersten in die zweite Kammer 
im wesentlichen gleich ist, und daG ein Teil des Pro- 
dukts aus der zweiten Kammer mit einem Durch- 
satz abgefuhrt wird, der jenem der Produkt- 
Oberleitungsmenge aus der ersten in die zweite 
Kammer im wesentlichen gleich ist. 

Revendications 

1. Malaxeur comprenant un compartiment ayant des 
premieres et deuxifcmes extremes (18, 19) oppo- 
s6es et deux passages (21 , 22) c6te a c6te incur- 
ves s'6tendant entre lesdites extremes, 

une paire d'agitateurs (26. 27) allonges mont6s 
dans ledit compartiment pour tourner autour 
d'axes horizontaux, un seul dans chacun des- 
dits passage incurves, Tun des agitateurs dans 
le compartiment portant des moyens destines 
a faire avancer un produit en contact avec lui 
• af in de le faire d6placer vers la deuxifcme extre- 
mite du compartiment lorsqull est mis en rota- 
tion en marche avant. I'autre des agitateurs 
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dans le compartiment portant des moyens des- 
tines a faire avancer un produit en contact avec 
lui afin de le faire deplacer en direction de la 
premiere extr6mite du compartiment lorsqu'il 
est mis en rotation en marche avant, 
des moyens (54, 55) destines a mettre conjoin- 
tement en rotation lesdits agitateurs dans leur 
marche avant, 

caract6ris6 en ce que le malaxeur est un 
malaxeur continu et que Ton constitue. dans 
une enceinte allong6e (11). 
un ensemble de compartiments agencfes bout 
a bout chacun servant au montage d'une paire 
desdits agitateurs allonges, 
des moyens (36, 37) destines a transferer de 
manure continue une partie d'un produit dans 
le premier des deux compartiments adjacents 
a partir de ce compartiment vers le suivant 
desdits compartiments avec un d6bit r6gu!6 de 
transfert, 

des moyens (51, 52. 53) destin6s a dScharger 
de maniare continue une partie de ce produit 
dans le dernier desdits compartiments a partir 
du compartiment avec un d6bit r6gu!6 sensi- 
blement identique au d6bit de transfert. 

Malaxeur selon la revendication 1 comprenant en 
outre : 

au moins un chauffage (41, 42) pour chaque 
compartiment de ladite enceinte, 
des moyens (S1. S2, S3) destin6s a fournir de 
la chaleur auxdits chauffages pour faire chauf- 
fer lesdits compartiments a des niveaux parti- 
culiers pr6d6termin6s. 

Malaxeur selon la revendication 1 , dans lequel des 
compartiments adjacents prasentent entre eux une 
separation (12, 13) sensiblement verticale, et dans 
lequel lesdits moyens (36, 37) pour transferer a par- 
tir du premier vers le suivant des deux comparti- 
ments adjacents comprennent une vis massive 
pouvant tourner conjointement avec au moins I'un 
desdits agitateurs dans ledit premier compartiment, 
ladite separation pr6sentant une ouverture avec un 
diametre qui permet a ladite vis d'y tourner, ladite 
vis s'etendant dans les deux directions a partir de 
ladite separation, ladite vis portant une surface des- 
tinee a faire deplacer un produit en contact avec 
elle a partir dudit premier vers ledit suivant desdits 
compartiments adjacents suite a une rotation en 
marche avant de I'agitateur avec lequel tourne 
ladite vis. 

Malaxeur selon la revendication 1 , dans lequel des 
compartiments adjacents pr6sentent entre eux une 
separation (12, 13) sensiblement verticale. et dans 
tequel lesdits moyens (36. 37) pour transferer a par- 
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tir du premier vers le suivant de deux compart- 
ments adjacents comprennent une vis massive 
pouvant tourner conjointement avec chacun des 
agitateurs dans ledit premier compartment, ladite 
separation presentant des ouvertures chacune s 
avec un diamfttre qui permet ft ladite vis tfy tourner 
lesdites vis s'fttendant dans les deux directions ft 
partir de ladite separation, lesdites vis portant cha- 
cune une surface destinfte ft faire deplacer un pro- 
duit en contact avec elles ft partir dudit premier vers 10 8. 
ledit suivant desdits compartiments adjacents suite 
ft une rotation en marche avant desdits deux agita- 
teurs. 

Malaxeur selon la revendication 1 , dans lequel des 75 
compartiments adjacents prftsentent une separa- 
tion (12, 13) sensiblement verticale ft travers 
laquelle se d6ploient lesdits arbres, et dans lequel 
lesdits moyens pour transferer ft partir du premier 
vers le suivant de deux compartiments adjacents 20 
comprennent une ouverture (133, 134) ft travers 
ladite separation ft partir de Tun desdits comparti- 
ments vers rautre et des moyens (136, 137) desti- 
nes ft aiuster la dimension de ladite ouverture. 

25 

Malaxeur selon la revindication 1 , dans lequel : 

chacun desdits agitateurs allonges est monte S 
sur un arbre horizontal pouvant tourner se 
deployant ft travers le compartiment respectif 30 
pour tourner dans lesdits passages incurves 
suite ft une rotation de son arbre, Fun des agi- 
tateurs dans un compartiment portant des 
moyens destines ft faire avancer un produit en 
contact avec lui pour le faire d6placer en direc- 35 
tion de la deuxiftme extr6mite du compartiment 
lorsque I'arbre sur lequel il est monte est mis 
en rotation en marche avant et pour le faire 
deplacer en direction de la premiere extr6mite 
du compartiment lorsque I'arbre est mis en 40 
rotation en marche arriftre, rautre des agita- 
teurs dans le compartiment portant des 
moyens destines ft faire avancer un produit en 
contact avec lui pour le faire deplacer en direc- 
tion de la premiftre extrftmite du compartiment 45 
lorsque I'arbre sur lequel il est monte est mis 
en rotation en marche avant et pour le faire 
deplacer en direction de la deuxiftme extremite 
du compartiment lorsque son arbre est mis en 
rotation en marche arriftre, et, 50 
des moyens destines ft faire tourner conjointe- 
ment lesdits arbres de maniftre cyclique 
d'abord dans leur marche avant ensuite dans 
leur marche arriftre et destines ft r6gler le rap- 
port des temps de rotation en marche avant et 55 

arriftre dans un cycle de fonctionnement. 
7. Malaxeur selon la revendication 6, comprenant en 



outre : 

au moins un chauffage pour chaque comparti- 
ment de ladite enceinte, 
des moyens destines ft fournir de la chaleur 
auxdits chauffages pour faire chauffer lesdits 
compartiments ft des niveaux particuliers pre- 
determines. 

Malaxeur selon la revendication 6. dans lequel des 
compartiments adjacents pr6sentent entre eux une 
separation sensiblement verticale ft travers lequel 
se dftploient lesdits arbres, et dans lequel lesdits - 
moyens pour transferer ft partir du premier vers le 
suivant de deux compartiments adjacents com- 
prennent une vis massive sur au moins Tun desdits 
arbres, ladite separation presentant une ouverture 
avec un diamfttre qui permet ft ladite vis d'y tourner, 
ladite vis s'etendant le long de Tun desdits arbres 
dans les deux directions ft partir de ladite separa- 
tion, ladite vis portant des surfaces destin6es ft 
faire deplacer un produit en contact avec elles ft 
partir dudit premier vers ledit suivant desdits com- 
partiments adjacents. ou vice versa, suite ft une 
rotation de Tun desdits arbres respectivement en 
marche avant ou en marche arriftre. 

i Malaxeur selon la revendication 6 ou 7, dans lequel 
des compartiments adjacents presenter* entre eux 
une separation sensiblement verticale ft travers 
laquelle se dftploient lesdits arbres, et dans lequel 
lesdits moyens pour transferer ft partir du premier 
vers le suivant de deux compartiments adjacents 
comprennent une vis massive sur chacun desdits 
arbres, ladite separation prftsentant des ouvertures 
avec un diamfttre qui permet auxdites vis d'y tour- 
ner lesdites vis s'etendant le long desdits arbres 
dans les deux directions ft partir de ladite separa- 
tion, chacune desdites vis portant des surfaces 
destinees ft faire deplacer un produit en contact 
avec elles ft partir dudit premier vers ledit suivant 
desdits compartiments adjacents, ou vice versa, 
suite ft une rotation de I'arbre sur lequel est montfte 
la vis, respectivement en marche avant ou arriftre. 

1 0 Malaxeur selon ia revendication 6 ou 7. dans lequel 
des compartiments adjacents presenter* une sepa- 
ration sensiblement verticale ft travers laquelle les- 
dits arbres s'etendent. et dans lequel lesdits 
moyens pour transferer ft partir du premier vers le 
suivant de deux compartiments adjacents com- 
prennent une ouverture ft travers ladite separation 
ft partir de I'un desdits compartiments vers rautre et 
des moyens destines ft ajuster la dimension de 
ladite ouverture. 

1 1 Proc6d6 pour malaxer un produit dans un malaxeur 
continu selon la revendication 6. ledit proc6d6 6tant 
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caract6ris6 en ce que, 

I'on inverse de manure r6p6t6e la rotation de la 
paire d'agitateurs dans chaque compartment 
de sorte que pour chaque cycle de fonctionne- s 
ment r6p6te les deux agitateurs tournent con- 
jointement dans leur marche avant pendant 
une dur6e pr6d6termin6e et ensuite tournent 
conjointement dans leur marche arrtere pen- 
dant une dur6e predetermine^ 10 
Ton regie la vitesse de la vitesse de rotation 
desdits agitateurs afin de produire un 
malaxage optimal du produit particulier dans 
ledit malaxeur, 

Ton regie le rapport des dur6es de rotation en is 
marche avant et arrifere desdits agitateurs de 
sorte que lesdites vis transient du produit £ 
un debit souhaite k partir du premier vers le 
deuxi&me compartiment. 

20 

12. Proc6de de malaxage selon la revendication 11, 
dans lequel lesdits compartiments presenter* cha- 
cun des chauffages s6par6s, le proc6d6 compre- 
nant en outre : 

2i 

le chauffage dudit premier compartiment k un 
niveau souhaite, 

le chauffage dudit deuxi&me compartiment & 
un niveau souhaite et plus 6lev6. 

13. Proc6d6 de malaxage selon la revendication 11 ou 
12, comprenant en outre : 

le chargement en ingredients du produit & 
I'interieur dudit premier compartiment & un s 
debit sensiblement egal au d6bit de transfert 
du produit £ partir dudit premier vers ledit 
deuxi&me compartiment, 
la d6chargement d'une parte du produit dans 
ledit deuxifcme compartiment & partir dudit pre- - 
mier compartiment & un debit sensiblement 
egal audit debit de transfert du produit & partir 
dudit premier vers ledit deuxieme comparti- 
ment. 
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FIGURE 3 




FIGURE 4 
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FIGURE 6 
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